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Abstract

In postharvest lime (Citrus aurantifolia Swingle), quality deterioration and short
shelf-life is a major problem. The coloration of senesced lime from green to yellow which due to
chlorophyllase breakdown. Therefore, this experiment aimed to delay senescence process or
prolong shelf-life and storage life of lime cv. Pan using Aloe vera coating and three plant growth
regulators, i.e. gibberellic acid (GA,), salicylic acid (SA) and 1-methylcyclopropene (1-MCP).
There were five experiments. Experiment I, effect of concentrations of Aloe vera coating on shelf
life of lime were studied. The experiment consisted of six treatments, i.e. lime fruit were coated
with 0, 10, 25, 50, 75 and 100 % Aloe vera coating. The result showed 50 % Aloe vera coating
was the most effective treatment to prolong shelf-life, 16 day, when compared with control, 6
days, which according to delaying peel coloration (hue angle) and increase of L*, a* and b*.
However, all treatments had no effect on weight loss, juice content, total soluble solid (TSS),
titratable acid (TA) and TSS:TA ratio. Experiment II, effect of SA concentrations on shelf life of
lime were studied. The experiment comprised of six treatments, i.e. lime fruits were soaked in 0,
0.5, 1.0, 1.5, 2.0 and 2.5 mM. The results showed all SA concentrations did not effect on shelf
life, weight loss, juice content, TSS, TA and TSS:TA ratio. Experiment III, effect of GA,
concentrations on shelf life of lime were performed. There were four treatment, i.e. 0, 100, 200
and 300 ppm. The results showed dipping lime in 300 ppm GA, was the most effect treatment to
prolong shelf life, 17 day, when compared with control, 12 days, which according to delaying
peel coloration (hue angle, L*, a*, and b*). However, all GA, concentrations had no effect on
weight loss, juice content, TSS, TA and TSS:TA ratio. Experiment IV, effect of 1-MCP
fumigation on shelf life of lime were studied. There were five treatments, i.e. 1-MCP fumigation

at concentration 0, 250, 500, 750 and 1,000 ppb. The results showed fumigation lime with
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750 ppb 1-MCP was the most effective treatment to prolong shelf life, 20 day, comparing with
control, 9 days, which according to delaying coloration, a decrease of hue angle and an increase
of L*, a* and b*. However, all concentrations of 1-MCP fumigation had no effect on weight loss,
Juice content, TSS, TA and TSS:TA. Experiment V, effect of Aloe vera coating, GA, and 1-MCP
on storage life of lime at ambient temperature and low temperature (10 °C) were studied. There
were five treatments, i.e. 1) control, 2) 50 % Aloe vera coating, 3) 300 ppm GA,, 4) GA, + Aloe
vera coating, 5) 750 ppb 1-MCP and 6) 1-MCP + Aloe vera coating. It was found that 1-MCP
fumigation was the most effective treatment to prolong storage life of lime at ambient temperature
for 25 days when compared to control, 17 days. This results agreed with delaying coloration, but
1-MCP fumigation did not effect on weight loss, TSS, TA and TSS:TA. The 1-MCP treated lime
had the highest of juice content, but vitamin C was lower than that in untreated fruit. In addition,
1-MCP fumigation had no effect on chlorophyllase content. Enzyme activity of chlorophyllase
and pheophytinase increased, but there were no significant difference among treatments and did
not relate to coloration. At low temperature, the most effective method to prolong storage life was
1-MCP fumigation + Aloe vera coating , 10 weeks, when compared to control, 3 weeks. This
result agreed with coloration delaying, but 1-MCP fumigation + Aloe vera coating had no effect
on weight loss, TSS, vitamin C and chlorophyll content. However, TA of treated lime was lower
than untreated control. Lime fumigated with 1-MCP + Aloe vera coating had TSS:TA higher than
control. In addition, chlorophyllase activity increased, while pheophytinase decreased, but there

were no significant difference among treatments.
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C.V. (%) 15.85 543 9.50 12.08
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Jaagunsamazisms
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ANy
Aadenuzuniuiudiuntivinananazid@oraduaueiiuin 50 wa w1

] =) [ ~ 1 o Y A o
ANUTTD ALY ULAYINUNITNADDIN 1 ﬂ?JHUWulTJGlﬁVlﬁVILiJu@] 1-MCP

Aax =
IEMIANHN
’JNLLWHﬂﬁ%ﬂaBﬂllﬂﬂdnﬁmyiﬂi(Completely Randomized Design; CRD)
Y5¢N0UMY 5 NTNWUA A9 MITUHANLUIIAG 1-MCP (Ansi-P, Taiwan, 815000907 019 %)
' o g g o
5 AN 1AUA 0 250 500 750 @z 1000 ppb W1 10 F1 41z 1 wa lastuzu1ITy
14ﬂCP1uéﬁu1ﬂ50cn1x50cn150cn1ﬁhuaa124%hiuquﬁaﬁwuwu55§UHa1ﬂTWumu1ﬂ20
Y Y ]y v ay L o o <
cm x 20 em x 2 cm HuMeHauauene I N 1ANgUHANIND 262 + 1.4 °C ANNTUTUWNS

U

82.7+9.5%

LY =
NITUHNDHA
v R A (2 1 S [
“LI‘L!‘ﬂﬂﬂ1iL°]JaEJ‘L!LI,‘]Jﬁ\‘lﬂ]ﬂ\ii\lzu13ﬂ18°ﬂﬁ\1‘ihﬁ15 1-MCP I$ULAYINUNIT

NAADIN 1
NAN1INAADI

1. agmsiusnymazmsnlasunlasma

o 3 o ~ a ¥ o o
MWAINNMIINUSABIWZUNINGUNNN 26.2 + 1.4 °C ANNFUTUINT 82.7 +
o = 3 o =
9.5 % WUA1 Hue angle IMIAAaIAA0AIZozNaIMINUTNY Tagnzu1iganiuguinis
[ ~ I o ~ @ ~ 4
AAQ9U03AT Hue angle MNAgA uaziiongmsnuinyuiies 9 u (M 2.13 n) 1l
AFeuReusunzu1INTNET 1-MCP ANUITUTY 750 ppb B350 ¥LADNTAAAIVOIAT Hue
~ A = A 9 A = S o
angle (MW7 2.13 v) uazyzaomslasuntasdlaon’la (n i 2.14) naziiorgmsnuinu
o ! =
20 Tu luvmgfinssuas 1-MCP andudu 250 500 ag 1000 ppb WU IYNITNY
$Pp1 15 16 uag 14 U aud1a deandesnumslasuuasa L* a* waz b* Taguzu1dn
Y 4 - 1 '
FNAT 1-MCP AANUINIUaINIossaomIfasunlaad tazyzasmsiiuyueea L*

a* LAz b* Idanga (N 2.15)
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o { S o {
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QU

v J o

FUNNT 827+ 9.5 % * LANANNWADANTZAVANUIFONU 95% ** ANAIINI

[

ADANITZAVANUADIU 99% (fFeuNeuAURAIUUY LSD TLAUANUFDUU 95%
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(V13U UINY =+ SE)
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FANIUAY 250 ppb 500 ppb 750 ppb 1000 ppb

ANMVNTUVDI 1-MCP

a a = S 3 = v A
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IS d‘ dl %
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MW 2.15 AT L* (0) a* (V) UAZ b* (A) VDINZUNNHAINNNITUNAUZUIIAY 1-MCP 1ag
< [ 1 a &’ [ v [} Aad
NUTIINQAUINYN 26.2 + 1.4 ° ANUFUTUHNT 82.7 + 9.5 % * UANAWNNWADAN
FEAUANWFDNU 95 %, ** ANANNWADANTLALANWFDIY 99 % 11fTeuifie

' { { @ 4 o 4 g}/
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2. MIgayaeinvin

Y
= %’ Y A =<

NIRAMSANYT WUNWZUINN NGNS g danihminiuiuaasans

o

S o RE ] Aaa ~
DU U THUANUUANAIINIIADA (NNN 2.16)
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<
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>
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-
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SnuTunaslvnsnmua Gu)
—Oo—F¥AAIUAN —e—250ppb ———500ppb —a—750ppb —0—1000 ppb

a

Y ¥ Y 1% { 3 o {
Ml 2.16 Mg deiminuenzu1ImanInisuale 1-MCP  uaznusnuINgungil
dy o v J ~ J = A o
26.2 £ 1.4 °C ANUBUTUNND 82.7£ 9.5 % iweueuanaguUy LSD Nseay

1 v 9
AMUTONY 95 % (‘UW%LLH’J@N ==+ SE)
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3. QMM el

J Y 9 12 1 A %’
AMNAANITNA DI Wmmﬂmmmmullmwaﬁ@ﬂmmwmaiu Ao Usuraii

A 31 TSS U518 TA 1azdns 1@Iu TSS:TA (915199 2.4)

H H 1 1 901 g}J
A15199 2.4 WAV [-MCP AANMTNTUA 9 aodTunaniau U5ua TSS 151 TA uag

M31871 TSS:TA

winwud  Bnanhdu @) 5na TSS CBrin 13INAITA (%) oA
TSS:TA
YANILIAN 37.94 8.9 8.1 1.10
250 ppb 39.79 8.6 8.0 1.07
500 ppb 39.55 8.9 8.0 111
750 ppb 40.27 8.7 7.9 1.10
1000 ppb 35.46 9.1 8.2 1.12
F-test ns ns ns ns
C.V. (%) 13.35 5.35 5.49 5.32

ns 1NUANUUANA NN NADANTAUANUIFDIU 95 %
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a%1§iﬁﬂﬁﬂ1‘iﬂﬂﬁﬂﬁ

[ 1 1
N$u13ﬂﬂlﬂuwa1ﬁjﬂiglﬂﬂ non-climacteric HANBDUFAUDINDA1T 1-MCP Iﬂﬂ
o q Y a = 2 A oA 9 A = A Y
VIWGlﬁlﬂﬂﬂWﬁl‘llaﬂul!ﬂaQﬂWﬂﬁlmﬂ?qﬂlﬂuﬁlﬁa@\i%WaQ NIDNANSUNIUNITLTADUANINTIAN
. . = = o A g ' a o &
(Watkins and Miller, 2005) W3ﬂ1ﬁlﬂaﬂulﬂuﬁlﬂaﬂ\uﬂuﬂ13aﬂyaﬂ1ﬂlﬂqWaﬂwa ANUU 1I-MCP
o o 4 o a { a 4
%QﬂWlﬂuiuﬂWﬁu'lll'lﬁl“ffjl‘ﬁ@ﬂ@\?ﬂﬂﬂWﬁlﬂﬂﬂWﬁlﬂaﬂul’LﬂaQﬂl@qwaﬁwaiuﬁgﬂglﬁﬂuﬁQWW
(Watkins, 2006) %WﬂwaﬂWTVIﬂa@\‘]WU'h NTTNAT 1-MCP nﬂﬂ'ﬁ’lulsﬂ}usﬁ)u (250 500 750 uag

o J

{ 1 o S o
1,000 ppb) amnsaszasmslasudveswavzuwuiuiluld dwaildiogmsinusnun

q

' Y ¥ Any as A A ¥ 2
mummammﬂmjﬂmmu Iﬂﬂﬂ’)'lmﬂm‘llu“ﬂulﬂwaﬂﬂﬁﬂﬂﬂﬂ 750 ppb MIsNAaodluasadl

) ) . { )
Gl‘l’iWﬁﬂﬁ'lﬂﬂ‘]Jfﬂiﬁﬂ‘]&lﬂulwu'l’g"l]@\? Win Uasame (2006) G]i\iﬁﬂ'licl‘lfﬁﬁ 1-MCP AU
) Y 9 Aq Y  aA A ' <
[UUVU 250 500 e 750 ppb Iﬂﬂﬂ’ﬂmﬂ]iﬁlu‘ﬂiﬁNﬂﬂ‘]/lfjﬂﬂ@ﬁﬁ 1-MCP 500 ppb ?JEJNUliﬂ
[ 1 <3
Gﬂiﬂﬂﬂﬁﬁﬂ}lﬁlﬂﬂ Win tiagaate (2006) NAUWUI NISTUET 1-MCP 1,000 ppb fI’OWQﬂﬁLﬂlI
1 Y { Y 1 v 1 g).l 3 A
5mg1uaﬂﬁqmmzuaﬂmmammw@mmu G?Ql,mﬂﬁ'l\ﬁ]'lﬂwaﬂﬁ‘l/]@ﬁ@\‘lgluﬂiilﬁ‘ﬁﬂﬁih
Y 9 o A 3 o v '
@13 1-MCP Glummmmummﬂummmﬂﬂmqﬂmﬂmﬂywmmmﬂﬂumﬂwmmugu
. v ' Ay Yo Y 9
Iﬂ‘c’l Win LUasaANg (2006) 1@518@1“’31 llS,’HTJ“V]]lﬂi‘]J 1-MCP a0y 750 tag 1,000 ppb
= o Y a A A a3 1 Y
W“]Jﬂﬁ’qmulﬁﬂ"llﬂﬁWﬁ‘]/lﬂ‘ﬂﬂﬁlﬂ@ﬁ't'ﬂﬁ@%i’)ﬂ’J'lWﬁ‘]g@ﬂ’J‘]JﬂﬂJ mﬂwamwﬂamamﬁ;ﬂ”lmw

) ~ o o o Yo o & Y A A
ANUVVUUUDIF1T 1-MCP T]LWNW’@(ZJ?HWT]JﬂﬁuHJﬂ%ﬂUNaiJ&’uTJWH‘]jLL‘]JuLWE)EJﬂEﬂQﬂ1§

[
=

3 o a 1A g’; dy Y 9 A =y 9
NUSAEINQUUYL Tassouedn 750 ppb NN ANUTNIUNHIZANHIUTMIMNI 1Fas
L%I "o Aa a o 1 9 Yy Y Y @
1-MCP  yuognustiavoInanna d1usumslgans I-MCP  anuvndunlnamesnuns
v [ Y4
nAapd 1aun N3 1d 1-MCP AuEiud Y 1 ppb AUUEUIINUS ‘Tahiti® (Kluge ef al, 2003;
-4 v d
Jomori et al., 2003) éf'uﬁjmmmwuﬁ ‘Kinnow’ (Tavallali and Moghadam, 2015) Lm%f’uwuﬁ
= { :; ]
‘Pera’ (Rosa et al.,, 2016) uaAnIMIANHIN IFANMANTUAT 151 MT 1Y 1-MCP ANuuTY 100
v J
ppb é’u@mmmwu‘g ‘Shamouti’ (Porat et al., 1999)

@ v o Y = 1 s @ 4 =
mMasuas 1-MCP nuwavzuiuguiluhilinadenlosidudnmsguide

¥ o a3 o - = A 2 3 o = ]
WM Tagmsgau@emin I nuuANNISINNIUAaAR1IgMINUTNET Faa1aduily
a3 w a & g s o q YN 1
msizmMsgydoiminyewanzugnauaurienu Iaesung i u lvvesna v ld lud
ANULANANAUYDIHANZUIN AT VA1 1-MCP tazyanILaN Fedoandeanumsieiau

1At ' s 2 o a3 o A Y} v ¥ v

lifinanolediyuansgapdoriiminvosiasznady (Cohen, 1978) AIUU N5 1FA13

& g o & o an = 1A ' s 3 a3 o
1-MCP G]Nl,ﬂuﬁ1ifl°ﬂfl\1ﬂ1i1/]1\‘]11!"11fNI,’E']ﬂﬁu%ﬁUlll3JWﬁGIf]lﬂ@il“ﬂuﬂﬂWiijﬂJlﬁﬂu1ﬂuﬂﬂlﬂﬁN’d
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Y & Yy ) = ' s 3 a3 w

YTUIAY FIdoAndoInuns Inas 1-MCP  lulinadenlodigudnmsgadoriiminues
v
oI UWUT ‘Shamouti® (Porat ef al., 1999)
dmsunannneluveswauzu1l INNANIITNAADINDAT @15 1-MCP 9N
Yy 9 1A ' Y a o ' ~
ANty litinanetSuaniiau Usum TSS TA 1azsas1dIuyed TSS:TA luvmeh
v

MIANBIVEY Win Hazame (2006) HUNUI M3 1¥ans 1-MCP Anuuty 1,000 ppb HHaih

9 ~< 1 a dal A Yy 9 2
Ttqunnmeluanas Fawanwinad mevwiesnnanududuvesdars 1-Mcp ganu 'l

o Y a ~ dy A A a = = 3‘; ~ A A <3

wihldinannuaseaveiiodoNinaninanugydes BnnianuAssaninaINNIsIAY

a

[ A 2 < A ¥ dyd 1 =2
SnyINgangiige 25 °C) Hzmiulan nanisnaassluasaiilinnuuana1aanmsan,
. g L ) o ¢ Y Aq Y ~
Y0 Win nagaaz (2006) neterviumsiznanzinminguiluinldlumsnaasedimsvssy
o Yo d d ' o Y Y v Y

Wad lasunsnuduanaiany Taglanawavzuivunia Iuudrjudreildunueneiiig
S - ' < v

Tuvazh Win nazamz (2006) laussyravzun3lunaesnszavgniln Jeiinnuiull 14

Y
1 Yo [} [
NHaNz U AT UANMFEHIBINMTUTTIUIONANUAUIBIVBIHANZUID UONIINT MTTY

a15 1-McP 1 hidwwagenanmneluyesduiionn1uiig ‘Shamouti’ (Porat ef al., 1999)
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uynin

o < A = A a 1 A
YLUIINYHAIINNSIN LNz M Tl deundasveswaana vy msilagunilas
{ I a a o
voadnaenTaglasuand@wedr ldludmass (33U, 2541) (AAINAITEAA1IAIUD
a 4 o 4 o A %
Aaolsiad Tasmsynauveaeu 'l chlorophyllase v lva@eaelyl (Hinn, 2540) dams

Y
aa1efvesnae Isilad lunaanadiulvginaiuluaae Isfladiouinniinas lsfladd gn

]
[ I

o o A o ' . .
nszaulasou lsidngnineiiesnunaln'ldun chlorophyll-degrading peroxidase, Mg-

dechelating substance, chlorophyllase, pheophytinase, pheophorbide oxygenase WA red

(%

chlorophlyll catabolite reductase TﬂfJu,ssiazmu”lcnﬂﬁwﬁ'wﬁsiaﬂuazﬁﬂmauﬂ’aﬁuﬂﬂ@hq U
nelfiiamsazauvenas lsiladunazsiia Fagameudafezdsuiuems Ligafitvuna
Tmaqmﬁn (colorless low molecular weight compounds) (Aiamla-or et al., 2012) Kaewsuksaeng
uazame  (2011) 1@Anynanssuveaeule chlorophyll-degrading 11112 112WU T Tahitian

o 2 A o Y 7 ' o o q ¥
(Citrus latofolia Tan.) HaamMsnUAeI Iagriinsndsasitaeu lod wua msniesednmla

A Usuunaslsiadioanad nanssuteu'lal chlorophyll-degrading  chlorophyllase,

3 o X
chlorophyll-degrading peroxidase (¥ pheophytinase AAAIANDATEILLIDINITINUINHYI ¥4

o o

7 o A v & =2 9 a Yan A 4 o
AUNUTNIUNIHNADIVDINS U YS"Nuui]\W]'ENlIﬂ’lii“lff]‘ﬁﬂ’lf!'ﬂﬂﬂWQﬂ'ﬁLﬂ‘UiﬂyulagﬂﬂﬂﬂM
o 4 A ' D) A a P Y 9 &
AUNTNVIINSUTINAINTILNULNYI 1T ﬂ’lfl’i“])’ﬁ’lﬁlﬂﬁ@ﬂW’J’J’luﬁ’lﬁﬁ]ﬁglﬂlﬂ'ﬂﬂﬁliﬂlu 50 % 53
A I [ ~ = Y v J
'ﬁ’lll’liﬂfl@@1Qﬂ'lilﬂU§ﬂ‘H1 Llaz%xaamﬂﬂaauuﬂmﬁ% ("]ﬁ\lmlal‘lfl uagaa1Iny, 2557)

a [ v 7
Arowora 11aAME (2012) 5189 UMI IFIARDUAIIUMNNITHIINUFUWUT Valencia® 182

9
a A

3 o . v o d s o I 1%
Lﬂ‘]J’iﬂHTﬁqmﬁmJ 12 °C ANUBUTNUNNTD 96 - 98% Tﬂﬂlﬂﬂiﬂyuﬂur}ﬂ'] 8 IU AINTDHE D

U

Y
mseouyw uaz lilinaneaunmaieluvesna uennniiins ldasarugumsas gy e
[ a a R = = =K o Y 3 o 9
IHU NIAIVIUBITAAA NUNFIwFzaeMIldsunasduzun Jehldaunsanusne lauu
Y
YU 1937y HAZAME (2545) TI0UMS 1FETaZa18 GA, ANUTUDY 100 ppm AIWITOFLAONTS

{ I ] < ] I
nlasuulasdlaenuzunnndmed lddludimaeeld vasnnmnusneuiunal 2 hou ms

IS LY

Y Yy 9 ~ ~o ¥ o an Y =
ﬂl“lfﬁ']ﬁ I-MCP a0y Uy 750 ppb 'V]llﬂﬂ!ﬁll‘U@]fJ‘]JfoﬂiWTQTU%@QL@V]Z’IU%@@&TQN

q

=

Y52 @n5A1M (Blankenship and Dole, 2003) 19 1¥5np1anuaavesin waliuazdaeigniiing

o ] a 9 [ <3 9 a :) < o [}

Smihgveawdanala (@1e¥a, 2555) 9819 150 M3 ldgurgis lumsnusneeluns

FrapmMIgnuazmMsinde Mldndananinnuda esngurgiaasannszuIUNIIY
9 9

MUDATUA ) VOINAANA (339U, 2541) NatwandnsimImelaassnsimsnanenau

a3 a a A 4 ) '
aangidein nanalsanaznsnigan 1nueudeo (Duangsuphan and Shiesh, 2013) &4
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@ o J

S o { Ao o f < Ao A
mﬁmmﬂymzunﬁqmﬁgum 9-10 C ﬂ')']iJ‘L]stlﬁﬂJWﬂ‘ﬁ 85-90 % Lﬂuqmwgumﬁmmzﬁu

Tumsdusne ldaunsanuld 6 - 8 §at @A, 2541) Porat uazamy (1999) 145

=1

{ @ 3 o o a f
ﬂ']iﬁﬂy’llﬁﬂjﬂllﬂ'lﬁlﬂlﬂﬁﬂ‘]sl']i%{uwuﬁ ‘Oroblanco’ NYAUHNYN 2 6 12 uaz 20 °C ﬂ'J'liJ%u

£

=

(%% v J I @ J J a
quinslszanm 90% Wuar 5 dden NUIMNPUNYU 2 6 Uay 12 °C AT FEa0N1T

£

Y
Yt A A

nasuniasa ldanga Weriilunar 5 a1 uenanil Duangsuphan 1A Shiesh (2013)

= o 3 o { a
I&srsaumsnusnudu@iennuiiug Ponkan® Taoinusnungumagii 6 9 12 15 20 uay

a

3 ) ' 3 o A A =
25 °C 1Wual 30 W WUNMSINUTDEINBUNAN 6 1Az 9 °C @1wsaszaomsnlasunlasa

Q u

b

[ a

A Y A 3 A [
nlaenld luvazimsiuiguuigil 6 9 12 uag 15 °C @wsaaasnsINsna lsnlusenin
S o Y o 3’; dyd 9 A a Y Y]
manusne 1a auiulumsneasslilims ldasndo vzl swnuaisaIugus
a a A I (% 9 1 A a 1 9
wigeanTalunmsgaegmanuinyiuzud laun esndo AUl 91503018 GA,
: y 9y dqy ¥ y o A
uaz 1-MCP aennududunldlunisnaasll Wuanududunminzaylumsgaoignis
3 o A A A A 3 o A
MUSAHINEUIINYININNTNAABIN 1 - 4 1WBEARIENITINUTNYIAzANN WK 1T
a 4 s A 9 Y] [ a o [ <3 [
aae Isaduazou lainnerdesdumsaarsdivesnas lsad luszriamsnusnuly

anwgarni lagsouuaz Ngungiiam
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Faqainsamazizms
)
anNY

v A o & Y Aa A oo o °
AaraenuzuMINUFuluNTvIaNauazAITRgIT HaNe TN TTIY 120
o ] o { ] I @ ' 1
Ha WIIANNAZOIAFUIALINUNINARDIN 1 tazulnzuIoemily 2 gad10619 Ao gai
9 [ ' @ . { ) @ < @ 1 4 @ D
IFdmsuiaruReInuminaassi 1 uazgai lsdmsumnuaiedalaeniie 19ialSua

nanlsWad uazyi acetone powder e ATz eu lal chlorophyllase Lii¥ pheophytinase
ad =
IHNIIANH

’JNL!,W‘Llﬂﬁ‘VIWdGQLL‘]J‘]chj’iJﬁ’iJ‘]J“iﬂI (Completely Randomized Design; CRD)
Uszneuds 6 iymuud Fudazriznuud Idnnanududuiivinzey fie 1) wBnuudya
AAY 2) MUNNITLY 50 % 3) @1309810 GA, 300 ppm 4) NUNTLLT 50 % I
#1382810 GA, 300 ppm 1A 1UNITLIY 50 % VINENADA15AA18 GA, 300 ppm 5) &1
1-MCP 750 ppb suiiluna1 24 53 T14 wag 6) NMUHITZY 50 % IWFVMITUAT 1-MCP
750 ppb TAE¥IMSTUETT 1-MCP 750 ppb iunal 24 3714 wﬁqmﬂﬁ’ummﬁumﬁauﬁw
Tumaeszdanudu 50 % 10 51 $az 1 ra udaiunussguLaa TluvA 20 em x 20

£
cm X 2 cm TiiJﬂ’JEJﬂﬁiJﬂuﬂiJ@Wﬁﬁ Iﬂﬂlﬂﬂiﬂ]&ﬂ‘ﬂ 2 gUnQu Aail
Y

1. MIUTNENguNgived 264 + 1 °C mm%uﬁ’uﬁ’mﬁ 64.4 7.4 %

3 o A Q °
2. MINUITNHINQYUNIUAT 9.9+ 0.4 °C f"l'J']lI%UﬁllW‘ﬂTi 71.6 £2.7 %

MIVUNHNG

=1 d’ [ = d = [
Tunnmalasuudasueanz u1InenaIn1s 1N MU UASURALIN UM
A A a @ A Y = [ dy
naaon 1 uaznud@ua st g lumsanyiasil
Y
YFnadaiud TasldouTatluea (Indophenol method) Aail

4
M3mmnasguadeudulaiiuea azareTnunadenlelelad 2-3 g luih

Aau 5 ml Haunudu Talueanie 0.04 % US1195 15 ml waznialalasnaoin 1.0 N USuiasg

=

v H 9
10 ml 1914 2 Wi aldowiudimaecela mmiuInmsaaeasazate Tmaon'ls logama

Q

(Na,$,0,) |udu 0.01 N audegagd aedwuyld than ldliduanugas

U



110 15 ml

50

ml Na,S,0, x N Na,S,0, x 88 x 1000

1 ml dye equivalent =

1000 x ml dye
miNa8,0, = timamsazatwlxaonlslodamlanldlunislnmsa
Y 9 K 1w
N Na,S,0, = ANUAVNTUVD Na,S,0, FUMAY 0.01 N
ml dye — YFinasasazare@ddeondulailusannududu 0.04 % 4
3 o 4 . . a a A
88 = 1UUNTUYDY (equivalent weight) YDIINTUUY

Y
(%

ax a s o 3 [ D Y
AFNITAUATIZH UIUIAUUYDINANSUIINT 5 ml (A) ﬂi‘]J“]JilIW]iﬂ’Jﬂﬂiﬂ@@ﬂ-

a g 2 o w 1 o v a9y a = =
12y 50 ml (B) 3101U1A2081909%ua 50 ml 11 Inmsanuddendulalueasuda 0

a

Q

US1v09IM 13U (mg/100 ml juice) =

Yy o 1 Ay Y o
ga ladyuy 1 ldnmuianugas

B x 100 x dye equi. x A9 Jnnsa la

A x 5a3d0g1an e

. A aa . { o Y 9 9
Dyeequi. =1 1aaans dye equivalent NI 1ADINgATI19AY

9
o

Y
A = IAUYDINZU NN 5 ml
B =151asnsudiensaoons1an®I3Iy 50 ml

v Y
151a35d10819n 19nanua = 50 ml

mstaifsinanaelsilaa

o A a2 A o a [ .
dudaenuzuruamizm@ernviulSuim 01 nsw lu N,N-Dimethyl

[ gJJ < { o Y] =Y a 4 4
formamide 0.4 ml viasnuuny 1 lunia 1 au udnihwtadsuianaslsiadaronios

d’ d' o ) 4 v A
Spectrophotometer NAINYIIAAU 664 LIAL 647 nm mmmﬂ?mm@aaisﬂaamuqmmu

A3

Anp15Madlo (ug/ml) = 12.64 OD,,, - 2.99 OD,,,

664

Ano15Waadl (ug/ml) =23.26 OD,, - 5.6 OD,,

647

AaalsWadio (meg/100gFW) = Aao 13Waale (ue/ml) x 20.5 x 100/0.5 x 1/1000

Aaolsflaall (mg/100gFW) = Aae 1sWadd (ug/ml) x 20.5 x 100/0.5 x 1/1000
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mM3ta3sunaslsilad Crude chlorophyll

dludnTun 15 ¢ 1@ acetone 100 % 131105 60 ml liluadlenies
Homogenize el 3 i nIeedlenIzAIENTe 2 "]?u ﬁwdauiaﬁﬂiamﬁ"am@u dioxane
151103 10.5 ml uazthinduSinas 15 mudanih 'l 13 uiiie guvigil 4 °c Hunar 1 92 Tug

a

wanmnni'hl centrifuge 10,000 50UADUIN ﬁqmwgu 4°c Wuwnan 15 Wi marulaeen
TWimAoudaznou uduAY acetone 100 % 133175 40 ml dioxane 133195 6 ml AZINAAY
51105 14 ml fiv 1 uitila qaingd 4 °c funat 1 $2Tue w1 centrifuge 81
a%q udamaulaeenliinasunazneu Ay acetone 100 % 131193 10 mlRVAITARA

Ano15Wad (crude chlorophyll) 131ufiia gaingi 4 °C

MSIA38N acetone powder

190 uE U1 10 NFY 1AY acetone 100 % U5H1935 100 ml 1w lduald
az198AA10IAT 9 Homogenize NQaIHAN 4 °C UINTPIAIONTZAIBNTOULDS 1 udhdu
aznounuen TaNUAY acetone 100 % 131193 50 ml uai lualiaziBeadlanias

LA A a ¥ & a Y ¥ o ¥y .
Homogenize Nl 4 °C 9nA39 nyesauaznowdudud ud1d198nnied1e diethyl ether
=y o 2’/ o < ¥ I

U51103 20 ml 9214 acetone powder pon1 HasINHWN linuIuTogannudwmiunal 3

) Y I o A
GD"JT;JQ LAUNUINEIN -20 °C

fonssaen el chlorophyllase

11 acetone powder 0.5 N5y azanalu Phosphate buffer ANUANTY 50 mM pH

]
v A

7.0 (Fa1lszneude KCl anmuidudi 50 mM wag Triton X-100 0.12%) auldidriuiigungd
4 °C wu 1 %1113 N399898 Miracloth ‘ﬁé“ﬂfn1ﬂﬁ’uﬁﬂﬂmgum'%mﬁ'wmmﬁa 16,000 591/
WIN ﬁqmwgﬁ 4 °C w1y 15 Wi fumsazaeanla (crude enzyme) 1idmsuianonssy
o T Chlorophyllase

m3Tananssaueulesl chlorophyllase

111 Crude enzyme 1311015 0.5 ml ¥1W1HAT10D Triton X-100 AIMTGY
1% 131195 0.1 Tadan3 AN Crude Chlorophyll AU 500 mg/m!l YSaT 0.2 Tadans

a

11aZ1AY Phosphate buffer pH 7.5 Ain iy 10 mM U311a3 0.5 ml tuiigangil 25 °C w1

G

9
60 W1 nAINUUNA A8 1A8N131AN acetone 131195 2 ml HAZIAY Hexane 131103

9 v )
2 ml ﬁm’mmmmsaza1ﬂﬂmaNun@ﬂ1ﬂ15@ﬂﬂﬁuumﬁmmmaﬂ§u 667 nm
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fonssueu el pheophytinase
111 acetone powder 0.5 ASY 1ANAYAY Tris-HCl ANWTUTY 50 mM pH 8.0
= % y a I @ @ Z o
Puas 15 mlaulddiduiguugii 4 °c Wlunar 1 521w ndeonini ldnsesdae
. Y o . ~ < 1 =1 a ~a A 9
Miracloth 118214111/ Centrifuge NAI1WL37 10,000 59 UADUIN @UHN 4 °C UIU 15 UIN o v
& Crude enzyme
= . d‘ a da J .
M31A383 pheophytin a @1 1UMIIATIZTinANT 30U w3l pheophytinase
11 Crude chlorophyll 131195 3 TUaaans ¥1vea HCl ANMANTU 0.1 N
=Y a = ] o <
Y5115 2 vea uaziAn NaOH Anududu 0.1 N U513 2 wea wenlvdnnu 1aiu
. < 9 3 a Ja 4 .
Pheophytin 1314930 Substrate T BRIz NIATTUIOU Tosa] Pheophytinase
m3Tananssuen 1wl pheophytinase
111 Crude enzyme 13115 0.5 ml ¥ UAN Tris-HCl ANMTUTY 50 mM pH 8.0
0.5 ml pheophytin a 0.2 ml taz1in'13 40 u1# ¥1n15Mga 381420 acetone 2 ml 11ag Hexane

2 ml i liamganauudsnnnue1ndy 535 nm
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WHani1ineaeN

1. ogmanuSnumazmanasunlasma

¥
a A

{ g o { v 1
Lﬁemmﬂmmunﬁqmﬁﬂu 264+1°C ﬂ')”liJG]ﬂ.lﬁﬂJWﬂ‘hf 64.4+£7.4 % NUN

U

a = ' 3 o ~ = '
umMsnlasuuasnn Hue angle aaoamstiusny Tasuzunganiuguiinislasunilani

° 1 ~ o P A =~ o A
Hue angle 8Aa9fINIMANINMUG (00 2.17 n) ienfFeuiounuuzusuans 1-MCP
ANMUITUTU 750 ppb (HE40E191RET B1NITOVTAONITANAIVDIAT Hue angle 14 LATHUINNT
=1 1 = A ~ A aldd' A
sUE1S 1-MCP 1#i890619A07 amnsaszaemslasunlasduldenuzunldanga (nmin
= S @ @ A = @ = 3 o ~ @
2.18) Tasdiongmsinuinui 25 Ju enfFeuiounsuganiuquiioigmsinuinuuiies 17
~ A A g 9 1 Y @
M7 217 ) TuvrazAnTMuua U192 81388019 GA, 1UNIITLTIINAY
] ] o 3 o @
#1382810 GA, 1Az NUNINITLIIWAVET 1-MCP Ti1gmsinuinei 22 17 21 uag 24 u
o o = J ~ 4 A I3 o 9 [ A = o
AMUEIAD FanumanInudanIngaoigmanuin 1a 4-8 Tu dlefeunuyaniuny
9 [ A 1 1 ~ Y Y
doandednuMIasuntlasal L* a* uag b* WUNULUIINTUET I-MCP  ANNANTU

v v Y
750 ppb (HB90E1AE7 AT ¥zaemiasunlasduasszanmINNIUYDIAT L* a* 1y

b* laafiga (0 2.19)



1 Hue angle
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124
122 4
120 1
118

116 A

112

—o—FANIUAY
——@150za18 GA,

—o— @17 1-MCP

8 10 12 14 16 18 20 22 24
SN ITUnHANENINIUA W)
—e—UH9TUY 50 %
—a— NUMNITTIITINAUATaza1e GA,

—— TUNDTLTTINAY 1-MCP

/i 2.17 Maasuutlasni Hue angle 1agmAzuuumsidoNdnInyoINsu1IuadnIni

Y A J <
Gl:wmmnuﬁ Uaziny

* IANANNNINADANT

3 I

INHINYUN

x@mmmg%ﬁ’u 95 % ** UANATNNINEDA

v
(% o

Y
QW09 26.4 = 1 °C ANUFUFUNNT 64.4 £ 7.4 %

Q

[ aa [

= 4 4
NITAUVANUITOUU

= ' >~ A o A 4 A s Y
99 % ﬂr‘ﬁﬂﬂl‘ﬂﬂ‘ﬂﬂﬂﬂﬁﬂllﬂﬂ DMRT N3ZAUANUTDUUN 95 % (UITLUINN =

+ SE)



1 9 ' 1
NUUNITSI 71902018 GA, ammwawﬁ' @13 1-MCP 311,114’]&%’53!,619]/

YANILAN
Ny FWAUET
Asazay
1-MCP
GA,

Yy v Al Y % a a
ﬂ'J13J!‘IlSJ°ll°I—!°l]i?)Q'J11J‘I’i1Qi]§$ﬂliTluﬂ‘]J’sT'liﬂTl‘]JﬂﬂJﬂ'lililiiylﬂ‘Uiﬂ

a = = a < A o oA 1 Y o
NNN 2.18 ﬂ’ljlﬂaﬂullﬂa\jﬁﬁl1ﬂl"]]EJ')L‘]JULCH'@@QGU@QWﬁ1]31!’]')‘114')1!7]ll“])"]’luw’l\iﬁijzL"]Jj']ilﬂﬂ

v
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MANNEN (L*)
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1
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46

44

-17
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(a*)

1 a4
AaLven

40

(b*)

35
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Matyviae
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Z=

F
A — Apyd
A’/"o“"o

-

P

0 2 4 6 8 10 12 14 16 18 20 22 24

o o %4 Y Jd o
il11—!'31-!'31-!1’ia\11ﬂ7|§7|!3~11ﬁ'l Qn)

—Oo— YANIVAN —— I TUHIDTTA

' 9 o
—— 13020 GA3 —h— JTUNNITISLVITIUNUFITaTaNY GA3

——a15 1-MCP —— UNVTLVIINA VAT 1-MCP

H 1 @ ~ 4 3 o {
MNN 2.19 AT L* () a* (V) 1Az b* (A) YVoIUzu1IUAINNN IR NwUE uaznusnyn

a 9 X o o ¢ = J a
PUNNUNDY 26.4 = 1 °C ANUBUTANUNND 644 + 74 % L‘].EEJ‘]JW]EJ‘]JFHLQ@EJLLUTJ

q Rl

1 1] ' 9
DMRT A152aUANUF0NY 95 % (UT%LLM’J@Q =+ SE)
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2. MIGYTLNHID (%)

J ¥ o A X
MINMIANINUIINEUNINANINUALMI g derhminiiuiunaoanis

3 o G QY1 91 @ @ = = ¥ @
NUINEN uaz1/1s‘ﬂmumn%nmmwizmi’;mums 1-MCP 1'14 2 JULIDUMTFULTIUIHUN

v
Y v A

' Y
MNAY taglinnuuanananaglived e

8
- 6
S
3
<
25 4
el
E
a?
[t
= 2
0
0 2 4 6 8 10 12 14 16 18 20 22 24
o % v QY A Jd o
IIUIUHAIANINIUA (F)
—Oo—PANILIAY —e—UN NI
—— 01502078 GA, —— NTUNNITETIIWAVATAZAY GA,
—o—1-MCP —— 1TUNWITEVIWAY 1-MCP

3 = H @ (% { ~ 4 3 o A a
ﬂ1Wﬁ 2.20 ﬂ1iqmulﬁﬂu1ﬂuﬂﬂlﬁﬁngu'l’)ﬁﬁﬁiﬂﬂﬁﬁl,ﬁjﬂiﬂlhuﬂ HaginuInyInNguvgy

26.4 + 1 °C ANUBUTUNNT 64.4 + 7.4 % WFsuneuaunasuUy DMRT 95 %

@ g
(V151 UINY =+ SE)



58

3. QMM el

1 a2 ’é 3/ 14 1 1
Aunwaely wulTuahaure s uIINNNTMUUATAININAI1YA
= J = 32 A ' =
AIVAN LAZNINUUA 1-MCP T31nanihauuingane 38.42 % luaiufsua TSS TA uay
= = = 3 v o1 1 o aa A A
TSS:TA  Imsulasundaufisudandos ua lutinnuuanaenunnada luvazhlsua
a a A 1 =1 g Y (% =\ a a A g ~
ANTUTNUI NTNRUANUHNIILVTINAY 1-MCP TUT1naIniusgaga uonaninin-
d 1 1 [ 1 '
IWUANUNNTZINSIAUAITAZA10 GA, 1-MCP 1ii908191R87 21502018 GA, 1#18998131R87
1 YA A a A Ao 1 o = ~ 0 Y
1NN VUTNIMTUTAINNYAAIVYY MIUEIAY FINTNUUANUKH TN

Psmadmiuddgane 2.53 (113199 2.5)

d‘ ~ s Y Y A ¥ H = =
A1319N 2.5 HAVDINTNUUANANUUNYUNNUIETY ﬂ?mmmﬂu ﬂﬁiﬂm TSS 51w TA

v J

v k4
9031891 TSS:TA nazisuadmiudigungil 264 £ 1 °C ANUFUTUHNS

64.4+7.4%
. Yswanh s gasid  1Sw
NINAUUA 2 . Y3119 TA (%) -
AU (%) TSS ( Brix) TSS:TA  INUUY
FARILAY 33.27b 8.24 7.50 1.10 3.83 ab
’jmmﬁﬁmeﬁ} 36.56 ab 8.10 7.28 1.12 2.53d
71392018 GA, 35.33 ab 8.20 7.29 1.13 3.00 cd
NUWNITLN TN
35.13 ab 8.08 7.28 1.11 3.47 be
1303018 GA,
1-MCP 38.42 a 8.14 7.38 1.10 3.37be
NUNNITLTT WA
37.05 ab 7.88 7.15 1.10 420 a
1-MCP
F-test * ns ns ns *x
C.V. (%) 11.04 5.23 5.58 4.82 5.67

[

* IANANNNADANTAUANUIFOIU 95 %

[

# IANANNADANTEAUANUFDITU 99 %
ns 1UTANUUANANAUNADANTEAUANUFDIU 95 %

1 ~ 1 s Y @ 1 = 1 1 A A o Y ast
Amasluuaaz aauANUAIIONHIANAUUANUUANAINVDIAUNAINTEAL P < 0.05 42873

DMRT
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4. Bunanaslsilaa

a a 4 1 J a a o H 1
suanasIsdadeveauzuiiuaazninuudnlSuianaoTsdadn lu

1 @ [ [ <3 [ [ [ a
HANA1IAY LanuNTuU2 T yanaInasATLezIa1N TSR 1 UReIn VYT U
a A=t =Y = o’?zl.l 1 1 ~ 'l = 1 Y] =}
aaolsWadiuazlsunanas IsHaaNINUANLIUAAL NI NINUA 1UTANUUANAIOY L)

9 3 o A
uuﬂuua@amaamzammmimmﬂm (ﬂTW‘V] 2.21)
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1=

[y

e

S

—Oo— YANIUAUY
—_—— 17Ty GA3
—_—— 13 1-MCP

————— idunua Ty

5 7 9 11 13 15 17
o s 3 Y d %]
S TunadlHnsnun w)
—e— UNIIITE
—a— UNTLVIINAVTITAZ A GA,

—— UNIIVTLIVIINA VAT 1-MCP

3 =Y a o a\ 4 g; [
M 2.21 P5aaaeTsdlade U tazaas Isfadnivuannlasnuzuinvasninldnsn-

4 s o A a j’ v o Jd =
WUA LAZINUINHINGUN YU 26.4+ 1 °C ANUBUTUNNT 64.4 £7.4 % L‘iﬁﬂ‘ﬂmﬂ‘ﬂ

'
7 A

D.

H v Y
ANUNAYLUVY DMRT N5ZAUANNUTONY 95 % (‘]JT%LL‘L!’JGN =+ SE)
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5. anssuveueu 1l chlorophyllase

¥
a IS

{3 o { o o
vzunnUSnEINguugll 264 = 1 °C ANUBUTUANS 644 + 74 %0

U
Y
=2

a 4 A o Y A a X = &) A

ﬂﬁ]ﬂiillell'ﬂﬂl@ullcﬁll chlorophyllase Wﬂ?ﬁu?%aawﬂﬂaﬂiiwaa FINNNTNHUANNTITINNUY
a 4 1 = 1 o dy ~ d A

GU'ENﬂilﬂijlllﬂull"]ﬁJ chlorophyllase Ll@]lliJllﬂfﬂllLL@ﬂWTQﬂu HINIINUNSUTINNNTNINUA |

a 4 A X S o {
Avngsuveson lasi chlorophyllase Huua Tiuindwauenasaszezna1Munusael (MH

2.22)
1.4
o 12 -
S A
Z & 1.0 A
s
s -
S = 03
S "’5_:: '
=4
2 & 06 -
E‘f =1
2 5
c -
Z .S 04
e £
@ 02 A
00 1 1 1 1 1 1 1 1 1 1 1 1
1 3 5 7 9 11 13 15 17 19 21 23 25
S TunddHEnInua 3w
—o— FANIVAY —e— NUNITLIY
—— 1302018 GA, —a— NUNNITTINIINNDAITAZAY GA,
—o— @15 1-MCP —— NUNNITLITIINAY 1-MCP
- - = Funun Tl

~ a ¢ A o Y a % <
NNN 2.22 ﬂﬁ]ﬂﬁﬁﬂﬂ]@ﬂl@uhl"”lfll chlorophyllase i‘l']ﬂlﬂﬁ@ﬂllguﬁnﬁﬁ\‘]ﬂﬁlﬂml.ﬁ‘ﬂﬁ‘ﬂl‘ﬂu@ LHagtny

[ ~ a 9 dy [ v = 1 ~
INHIMNYUNYUYON 26.4 £ 1 °C ANUFUTAUNND 64.4 £ 7.4 % Llﬁiﬂﬂﬁ]ﬂ‘ﬂﬂnﬂﬁﬂ

U

A4 o A

& s ¥
111U DMRT N52AUANUFDUU 95 % (U13LUUINT = £ SE)
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6. Danssuve o lal pheophytinase

¥
a IS

{3 [ { @ v ¢ 1
WEUMMAUTIBINGUNYN 26.4 + 1 °C ANVFUTUNNT 64.4 + 7.4 % WU
=

a 4 1 1 [ T A
nanssuueeu laal pheophytinase NNINIUA I ldlANNUANA1AY uAiipgIINIE LY

q

] I a @ A 2 g o {
Tdumuimavsnwuatinanssueu land pheophytinase INUAUABBANIINUTNE (AN 2.23)

0.34

030
0.26 -
022 A
0.18 -

dJ

%3 pheophytinase

0.14 H

)

NansTNEY
@/ lulasnsulilsav)

L

0.10 H
0.06 -

a

0.02 H

-0.02

TUHANENINIIUN (TN)
—o— YANIVAY —e— NUKTTIT
—— @308 GA, —a— NUNNITZAIINAVAITAZ A GA,
—o— @15 1-MCP —e— NUNTLVIINAY 1-MCP

Y Y
- - == Funu Ty

a a ¢ . A o Y a s <
HMNN 2.23 ﬂﬁ]ﬂiiiJ‘lJ@QL@‘Llulslfll pheophytinase 1NYADNNLUIIMEININIANTNWUA Laziny
~ a dﬁl o A ~ J =
INYINQUNNY 26.4 £ 1 °C ANNFUTUNND 64.4 7.4 % WEeuneua IR

T

A v A ) 4 g’/
NITAUANMFDUU 95 % (U1TUUINN = + SE)
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7. agmathuSneazmsnlasunlasmangargiion

a

4 S o { g 1] v ¢ 1
WRINUTNEINEUINQAUNYN 9.9 + 0.4 °C ANUFUTUNNS 71.6 + 2.7 % WU
= = ' 3 o A
umsnlasunilasvednt Hue angle Aaoaszozna1nanuiny Iaguzunganiuauiial Hue
° ' ~ o ~ A ~ ) AqQ Y ]
angle A1NNANTNVUA (MWD 224 0) wazilenfToumeununzunnlsnunisaszd
1 @ 1 <3 o
$9UAY 1-MCP 8#11150%2001150AA9U4A1 Hue angle 19 tazganiuquamnsanuinela
o P 1 ' ' ) 3 o o o
sz 3 ot luvaenmslgnunisaszdsaudy 1-MCP thusnu11dnq 10 dilas
~ = ' = A A Y A ~
(A 224 ) Fanunawsoszasmaldsumlasdlaonuzunlaaniga (i 2.25)
1 Jd 1 1 v
AIUNINUUANUNNITLY 81582818 GA, MUNNITLTTIWAVEITAZA10 GA, 11Dg 1-MCP
a 3 o o o o o = ~ o A 3 o v
NogmManusnET 5 4 5 uaz 5 dland sy FannvEnuuagnsagagmanuine 14
= 1 @ 4 d' =1 [ d‘ =) =\
AnNganIUAN 1-7 dlai wenfFeumsunuganiugy uazmsnasuuilasdnlaenuzud
Y o A 1 ~ 0 Y1 [
aeanaoanumMIlasuuilasnl L* a* uag b* IagnIinuuaNUNITLIUTINAY 1-MCP
H 1 Y v 1
aunsaszaomaasunasdnazvzaomaiiuiuuesnr L* a* uag b* ldangalle

Ao <
Lﬂ%ﬂﬂmﬂﬂﬂﬂijﬂﬂﬁﬂﬂﬂ (70N 2.26)



64

125 o

123 S

121 H

EES

117~

A1 Hue angle

113+

*x

111

kK

k%

*%

AZUUUMSIAONTNN
N
1

o (Y] [ dJd (v d
I IUKAITNININUA (Far)
—Oo—YANIUAWY ——UNNITE 50 %
—— 130200 GA, —a— UM NITIVIINAVAITAZ A GA,

—o— @15 1-MCP —— U NITENTINAY 1-MCP

M 2.24 M511/asundasnl Hue angle HAZAINZUUUNTITONTNINUDINZUIINAIINN
Y 4 S o ~ a j‘ 1Y) Y4
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8. MIgYABINTHD (%)

73 @ 3w '
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Applications of Aloe Vera Gel Coating for Extending the Sheif Life of Lime cv. Pan
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Abstract
The major problems of harvested lime fruits are quality detenoration and limited shelf life. Recently, Aloe
vera gel coating has been reported to be an effective tool for improving the storage life of | dities.

The objective of this study, therefore, was o investigate the effect of A. vera gel coating on extending the sheif life
of lime cv. Pan. Limes were coated with 0, 10, 25, 50, 75 and 100% of A. vera gel and packaged in modified
atmospheres (MA) in foam trays and over wrapped with plastic film placed at room temperature (33 + 2 °C and
59.5 4 4 %RH). The results showed that coating lime fruits with 50% A. vera gel was more effective in extending
their shelf life (29 day) compared with the control (17 days). Surface coating could delay the decrease in hue
angle. However, there was no significant difference in weight loss, total soluble soliis content or titratable aciclity.
Keywords: Aloe vera, lime, shelf kfe
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Table 1  Effects of different concentrations of A. vera gel coating on shelf life, juice content, total soluble solids
(TSS), titratable acidity (TA) and TSS : TA ratio of lime fruits stored at 33 + 2 °C and 59.5 + 4% RH

Treatment Shelf life (days) Juice content (%) TSS (%) TA (%) TSS/TA
0% A. vera 17c 408 a 72a 74a 1.0a
10% A. vera 26a 37.8a 75a 7.0a 1.1a
25% A. vera 24b 398a 73a 73a 1.0a
50% A. vera 29a 333a 76a 72a 1.1a
75% A. vera 22b 3M6a 75a 74a 1.0a
100% A. vera 22b 37.7a 75a 69a 1.1a

Mean separation within the same column by least significant difference (P < 0.01)
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Figure 1 Changes in senescence score (A), hue angle (B), L* value (C) and weight loss (D) of lime fruits coated
with A. vera gel during storage at 33 + 2 °C and 59.5 + 4% RH
Y0 =The green peel colour and glossy, 1 = The yellow colour in peel 10%, 2 = The yellow colour in
peel 25%, 3 = The yellow colour in peel 50%, 4 = The yellow colour in peel 75% W&z 5 = The yellow

colour in peel 100%
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